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ABSTRACT : PURPOSE: To mount parts precisely even when a rotational deviation is generated by 

putting the parts to be mounted and a mounting work in a field of view at the same time via 
a T-shaped barrel so as to pick up their images, computing the relative positional relation, 
and correcting rotational deviation. 

CONSTITUTION: On the basis of a command of a controller 30. a parts clamping device 
21 clamping and holding a transfer mechanism 31 of an image pickup device 26 and parts 
23 is positioned in the predetermined position. Then, images of the parts 23 and a 
mounting work 24 at the first measuring point (a) are reflected by a reflecting mirror inside 
a T-shaped barrel 25 respectively, and are taken into the image pickup device 26 at the 
same time. These images are converted into video signals in the image pickup device 26 
to be inputted to an image processing device 32, and then, the central coordinates of the 
measuring point (a) for the parts 23 and the work 24 are computed. Subsequently, the 
transfer mechanism 31 is moved by the predetermined distance, and the central 
coordinates of a measuring point (b) is found by computing in the same way. On the basis 
of the found coordinates and the moving distance of the transfer mechanism 31 , a relative 
angular deviation between the parts 23 and the work 24 is computed, and then, the 
positional deviation is found by computing the coordinates of the measuring point (b) after 
this angular deviation is set to 0. 
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• # 




mmt. 



imwrmmm^mt, lo 

^m^j&mn<aKf^mm^-^mz'»9ii^^m 

mBmMm^mT!^nLitmiSLsmmz&':}mm 
^mtict^i^^ttm&nmms. so 

^nftmmv-i/t:T^mm^itLxm\zm\z 

mmT?^mmp^\zmssfinfi:mm^^stt. 
wie«iB&u:ss« 7- ©s« ifii^t^ikSim<Dm 

mmmmmmrm.mbftmmKmz&rf^m 4o 

ffiffl&u:ffi&^7-i'®lsHErn£ffliE-r^«iE^ai: 

[00 0 1] * 

(x, y) =f (X, Y) 

®ffilffn8ISSfW«l«B9-sC2St. iia35rD!p.y|>l 

0 tmx^i 2o^^mrrfmm.m^vm\H\zmt.^t. 



^Ba¥6-3 0 0 5 2 3 

2 

•&fc-a-;f7S(cM-r-5t)®T*t). mz. 7"j>hstR® 
• ^mwEifix^^m^^wm»mm.-^t>^-fimz 

[0 0 0 2] 

fc-B-^^jSteHigf SfeCtUT, WBBBBB 0 - 1 8 8 8 

0 3^^^®fcific®S'#*J*-2.o 01 0«, ±iB^2i«iC 

i'Hra.s. Hfc*nT, ittia4njj?«;;h, 2\mSL 

D # 5/ h 1 ©5fe«{ca«3 nfcJEJf <;/ ^ . 3 
ASnSMT?*^ I C. 4ttl C 3;^tJtA^n5S 
5lia«4 1 1 C3©U-H©i«;i^$^-S>fc5e)©^ 

5. 7[ixVtf*^7 6*i^©tfx:tS-^Sr2fll{[:-r-5 
iJi.y-^yVn-v. Sttl C30'J-Hi:S«4®fi 

fliTnsfH!c-r-5?i«jsK. 9 ttfflfioip^/ h 1 ^mm 

[0 0 0 3] 011® (a) \%mmmk\z^^%^h 
wm^-^o^mmmi^-^-T-vMyz^Thhit 
^m^^tmm. (b) tt«E*©»ffi®«iig&*-r»f 

ffiHTafeSo 0lri5ViT, lOttlC'J-H. 10 a« 

1 CU-F 1 0®2fil{t:li«. 11a, llb««eS5 

ici*ijKsnTv^.s:;/'UXA. 1 2tt»ffi4(c*i9:$nfc 
#X?L. 1 2 a eif Xa 1 2 ® 2 ffl{blii<»-C*5. Bl 1 
1® (b) \Z7ht^'!>\Z. ailSSSttI CU-Hl 0-o^e 
®8fe«&SltS1i-5:/'JXAl 1 at. Sffi4®}fA?L 

1 2®9t«ssit3-a-5y'jXAi 1 bttfSit^snT 

[0 0 0 4] J*:tl, i®«ifi£®8?,fiiSISgS®ii^^lc:3 
ViTiK?l3f-5. I C >J - H 1 0 tjf A?L 1 2 ©Bftiitt, 

yjXAi 1 a. 11 btf-tn^^nfiwsn. i^^icx 

m i»J|t8«8K<E3l$ni., SinG2fflfl;fS^tt«if 

*n^®7Hwxixj*js-r^j;5tcis®sn5. •?-®i^ 

Atf. 01 1® (a) ®J:5lc;a:5. ICU-H10A» 
f.#6.n^)2M{l:li»l 0 at}$A?Ll 2;^^e,^e.ns 

2 ®ft:ia« 1 2 a ©iii«a'i>G. g &gE»®^te-C* 
». iF»:««T*l»&te&®Iil«©ffi8^SISi: 

(1) 

[00 0 5] 

5&55frSi©{iH-rnictt5i*;£i:T#«)t)®ffl, jfASti^i 
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(3) 

3 

■sit. t.1t. I CtSSCHttSPfirKT-U-t^pi^t 
[0 0 0 6] -err. ±i2®J:5;5:raS*« 

ll«liJSi!8««l**«-r«::t{::±0S»aB«*«ft 

[0 0 0 7] 

mm^mrmnb ftmn&mm% est? # i[SB«KSR)yt 

[0 0 0 8] il^«2©^n(:«);0>'6aSiSi^£ttfll^t> ^ 

«Sg3&7-i7©Mi£:-r 5iJ>;S: < t fe 2 ;i^^±©a[«;a© 

[0 0 0 9] ^*:S3©^?^IC75^*^5g8ft«ggHli. 
8l5ffi©fflJ$&ty#!ftfi!i<^Sff;a:5»}i2jt^l9:i:. WUH 

feSSif 7-i7 ST^jg^1§i$^M.T|Bl^{;:M»(cifrtii& 
SjgSt^at. fHHT?}^MfSfrt©S«SS*W^^lRllc 

^ ©«>^ >t»i£;-rdffi»fi©iifttu:ii!r«iiim;)' ^iitifBiSiaK 
Dffts^ 7 - ^ <Dm&sm% ^mn-r^mmmm^wc 

mmRumm^u-i; ©mernsitiE-r iE# 

S(J:5£aii-r-5fc©T$)-5. 
[0 0 10] W*S4©%ig»C*^;0^5«fl,«gKfi«. 



!RfB8¥6-3 0 0 52 3 

^st, WEai5sat«s«7-^o^*^*^5r5a» 

<@©1^fflj(tSl®0f;5> & WE8l5fnSO:SJg^7-i' ©fflJJ 
&fiM^£Srir-r^iiiii!M3#ii:<>:, giigaiiiiijSi3l#|i: 

-i; ©i5i<g-rn*iiiE-rs«iE*a t *^tt-rs t>©T 

[0 0 11] 

TlHllE-fn*tliEf-5t)©-C».5*»6, fflrftt«fi!i7 
[0 0 12] !l*)S2©58M©a5flrSISffiH^te-lt^rffi 

th2 ^m±©af:^©fifif n^ihsjUT. fnegs^a 
7 - ©ffljt^iaSGTti £ *tiE-rs t> ©T s s 

SSfflt«S3t7-i?tC|5HE-rn**4i;TV551g 

^ICfe, c:©IlI^-fn*«iE?tlCttiE*tl5. 

[0 0 13] »*a3®few®ajfiiigsK»c*iiT 

«l»l!l^aSSlt&fe©-C»SA^6, i!fl.i:«S3&7- 
i'©<a:B1*n*^;fe#<;ftoT'fc. ««#a©ffl!BP**ffi:»: 

t. ia5fflst^«ss7-i'j)ts«^a®«j?rt*>5(i* 

[0 0 14] »*3B4 0ie§B©ej^&5ISgHlt*5l^T 

f±. T^}giij^(*ici^tti?g#a^£swc^)®-c*s*i 

e. , fiBffl&C/:«g«7-^'©«HiSVitt^®!Ka8*i«[ffi 
[0 0 15] 

[^JS^il] SkT, *l8M®§^JS«K^V»TttWSf 

(m-mmw s-r, ii-iiii«iii^£0i7>S0 5fcj:r) 

f. m 1 ij*5gw®m-iija«»i-c*?.«B>fpSseHo^ 
ia2 3Siej$-r*A>H, 2 3ttii«ffl©ffla, 2 4tt 

ffifl.2 3*55^gSn5»g^7-5'. 2 5«88fli2 3R 
o:«gif7-i' 2 4©ia»S:I^Nr»cA:^-r<&T^j^« 
fas. 2 6»A;<7^©A{fig«. 3ia«ttSII2 6$ 
ri):7c;»iiS-li-^)^i!im 3 2tta«SH2 6;i>e.A 
:^2tl*ffi.a 2 3Sr/Mg^7-i' 2 4 ©«tScftffl 

fB2 zRzfVimMu-i7 2 4mMmi<LS-rnmM 
-r^iBft^ags. 3 o»«:£^ifs^gii2 immmm 

m2 6©i»lr»«l3 l©«tB&$Jffil-r^{MfllgB-C% 

5. 
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(4) 



6-300523 



[0 0 16] ^2\t:^^^0m-mmir$>^si&mm 
T. 3 3 litms, 2 3 Rzmm^u-i^ 2 4 ©«&s*fr 

SSWftr&O. C0K««3 3rSltU&«tt««S 

§2 6t5i3i*n?.. 

[0 0 17] ia3RU:04fi. «BS2 3tttg«'7-i' 

uav^) (t«^ufc0-cafet), 03tt*5ig?oDSi-sijfi 

LfciKS6^^-riJJM0TS-5. 0tC*5ViT. 2 3 a, 2 
3 bajKi52 3® 1;SB. 2 j^B®|*IS&^U. 24 
a. 2 4btt«i[g3t>7->?2 4(01j*iB. 2Mii©81fc« 

[0 0 18] ig5tt*«M©^-sii6«f!iTj&5as,asiK 

«3 l©^IfiE8l!£^U atti5a2 3<DXttlC*frs 
Sfc. /3{i«g^7-i'2 4<DXf8lt?*-r«.A 



S-::^^. filings 2 6 (D^K^fll 3 1 RZf^& 2 3 2r}E 

u&fi?aiEJt«ii 2 1 j&st* e.nfcffitttcttHft 

ftSnS. »a2 3t«[S«'7-!J'2 4(iDljiS 

e Offf-jM^^ a ®Bfe^:6ST^JgMi§i 2 5 ff^ORMm 3 31? 

n. B««!iaiifi3 2CA*$n.5. mmmmmms 2 

*5 (xU. yll) SIX (xl2. yl2) SA<»6n& 

[0 0 2 0] ;#:tiT> ^i!i«i«3 1 m^mmmmw) 

tVL^m*7-i^2 4 0Wrm^h(Dti''L^&m (x21. y2 
1) RU: (x22, y22) Stfdf-fi). 

[0 0 2 1] H«i!iagB3 2-ptt. ^e.nfc4<i®;S 

o T6?iB 2 3 tMSif 7-1? 2 4 fflfflMftS-ftl^mS: 
20 fS. CCTtt, »Kt8«3 l©»i(iie«i&X;^l6j{CA 

fcij-^iBib/t'broiL, SIC, n&nta&mj^^ajk. 
^&\tmmm^iEizri>. z<ot^. fiBfi2 3©^? 



[0 0 19] ^t, ±E«l^ffl*«JS0!l©8SaSISSH* 

a=tan-^ { (y21-yll) / (x21-xll+A) } • • • (2) 

iat>sn. *&. tteeS7-i'2 4<oft«/5a. 

0=tan-> { (y22-yl2) / (x22-xl2+A) } • • • (3) 

ffl^*fta-rn=a-e (4) 

tscs. ^2 3 trnmu-i; 2A.mmikh<Dm^mi-u -t 

[0 0 2 2] $il«gll3 0rii> iB«fflaSB3 2:4^5. 50 ®&|ffnfi*ffl«SB3 0 IcSffifS. 



®ttjyftarn«§ttTA>F2 2«i5nss'a-, ^»lft2 

3 tmmv-!^ 2 4 ©A«rn& o icr-s. 

[0 0 2 3] jfcv^T, iHi«!iagii3 2 a. m »ift* 

(5 X = x22-x21 

<Jy = I y22| - I y21| 

[0 0 2 4] SiJffllSB 3 0 Ttt, T^Jg^ffii 2 5 

^•a-4t*ic, iiisiaagH3 2*^^Me>n&fi:si*n 

a«x, fiy«cS-cf#65fi2 3*tt««7-i'2 4t^ 

3 2-T;mMm-rn^m»-r^^o},z[ytcit>^. mmm 

3 0-esa|-r«<k5fc«!fiEbT"bJ;Vi. 
[0 0 2 5] ::(0J:5{c. *IIJE««lo«|Jffl||gg11«, 

flSisa 2 3 >'<7^ic«Ksnfc«s«7-i' 2 4 

<0«[ttSll2 6 ^. «tliB«ift^li2 6 ^ 



tlfc'^''C^;ffig* (x21, y21) RZf (x22. y22) , K 

S«7-i' 2 4 *S*Pfciofci:#®(fl:«Tn** fi 
X. Syt-rst, 

(5) 

(6) 

$=^7ct(n$-ii-^»a&«i«f3 1 (^ffit^ii:) 
^Effis 2 3 st;«E3es7-^ 2 4 ros^wis-rs 

ffi»<i<Dttai»3RiiBliA^eWt38Bfi,2 3&t;Sfi^7- 
2 4<DffiM&fiN^$S;e[-r%B{»M9!Sfi 3 2 (H 

#«!i3i*a) iJE®«Kj!iiigs 3 2 (issijaia^ 

S) T?«S[Ufeffl^t&SM«RtScf^WfS«5ffl2 3&;yt 
«gif7-i' 2 4©|5I(EmS1iiE-rsS!lffllgB3 0 

[0 0 2 6] -euT, :i^mmwommmm^mL 

iE®6s>a^KSfi*fflt'^T, m&2 sRi/^m^'y-^ 
2 4<j)Mft^t^^f3.< t'b2i^ek±<Dm».iS^<omrn 

mmLX, iII2ffliB2 3RtJfS[S3t7-d7 2 4 0ffl3* 
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(5) 

7 

[0 0 2 7] bfc;Ott)T« g?fn2 3 t1Sg«'7->:^2 4 

[0 0 2 81 <s-«jsw -m. 

7 - ® f-M;S® « $ * r:^' -T- U f b fciKSi £ 
^tiKWaTSiO. (a) ttgSS.&Z/ffiS«7-i'©ffi 
ll-fn*t*t<-«»CD«*t^lt&«ffiS^U, (b) 

[0 0 2 9] *SlifiCajcD8B>ailSSBWBif^»c:3 

T*;*7^®a^fegB2 6lcA*3n5S*i«4 3 a, 4 
4afi. 0 7® (a) JCS^-r.i:5!C, %St>2Z^\Am. 

s^y-i7 2 4®^Taifter-ai5»oiiiL;d^#6n;^ 

e:®*t88Tffiffl,2 3CDilfe«4 3 aSr;«SJt7-i? 2 4 
Ol!Aft4 4aOttfi$S;iFt;/!t«^, IIISO«![B^»S 

3^VittKSSf7-!? 2 4©»75tiEL.<#e>n5J;5lc 
EW«!3 3S-Y:tr|6](c8!l*>-re:t{Cj;l3. 07© 
(b) lC^-ri5i^j:«£#T, iES®{4E£S»-r5. 

[0 0 3 0] -ebx, i:^i/T#e.nit07® (b) \z 

tC, ilii«J!iagB3 2-ca5i&2 3tSg^'7-^'2 4© 40 

•rn»{cS'::Jir8Kiia 2 3 2 4 tc^K-r^. 

c: i 0 . 2 3 2 4 o2iE;feffiB 

[0 0 3 1] **Jtmi5iftllSi^Btt. 
fflSfi 2 3 cD«JI?pRt;»li()!ftf^*ff&3*llli;^il«fllSW 
rsnsP-;; h^®85M^gfi2 1 (8l5SffiJ5#a) 

s5iE«fi}ejt«fi2 1 mm^w mmhu. 

IBift 2 3 >'<^7^fc«BSn&ttKJt7-i' 2 4 50 



#Bi¥6-3 0 0 5 23 

8 

®}a«!gB2 6 (si^^a) wKT*j^gifg2 5(^ 

(DMIt£S3 3 &M^;&|nllcSiiS-)t^EMM^i!i{|«|3 

4 (MI^«{i|^«>#S):) ii. gfIIB«i(SB2 6 

ii) <&i^t!jS-ti-s;gfS)ttt«3 1 {mi^W) WIBIK 

5 2 3 S!y:«^giF7-^ 2 4 0^>ir»JtJ-r5ffl»<i®tt 

ttjjy«®0f*^ ^flasiiBa 2 3 arjtss^y-i^ 2 4 
»ffiBB9{ii$S[|it-r<&iifti8i9£B3 2 mmiim^ 

S) t, wiBii8ti!taga3 2 (H^jas^g) 

tf 2 4oiiite-fns«iE-r*iwiipgfi3 0 (WiE^io 

[0 0 3 2] gp-t, *|gJS«f!|Oi5fBl|ggB«. iM% 

3 3 ■^^WiUzmi-^'^^K^iwmmmz ^-^wod 

[0 0 3 3] U&*«oT. 8Rfi,2 3t«ilg7-i/2 4 

;^b. S6ia2 3RrXag«?7-^2 4;)ta(^ggS2 6C0 

«-rsj:t&<, ES«a3 3©*.&i»i!is-a-T, sips 

sfc*®i^i!i8i«3 1 mm^m ^-msi'm^tz.h 
im%\zn.^. mmk% i sfw^ft-p^s. crons 

[0 0 34] i.%=M%m) -mz. "^-Emm-^u \ . 

08, 0 9lCil9l8M-rs. 0 1 l±*^?^©^H*iSM 
-C%^ffiA$^£SB®^#«ll£&^-ri$!^0T%l}, ± 

*-5»iBSISSB®T^}gMfii©«ji&3^-riES0-rafe 
t), K#«i:Ji»«Ba:OW(craSfii:A-73 7- 

si9:itfct>®T*?>. 09a*i?ij^®»=i^tl«sn?** 

ffia*SSSilc<l;56Kffii:ftSiF7-i'®ftaiji5®ISS 
^rr:^ -x I/- trtcg/T^ bfctfcS8S:^-rieM0Ta 0 . 

(a) tt!l8?gSBtA-75 7-*t&l»«^*^b. 

(b) ttSS?gSffii:A-7S7-£l8lt&ffi^S*T. 

•r2.flllS»4>S^-r. 0C««riT, 3 5tt5lt«l3 3t 
fflftSfi 2 6 i:®fflCES$nfcfi5?^Sfi, 3 6 ttl^U 
<Sit«l3 3 <i:a«Sfi2 6 i:®KlcEaa:3n:tA-7 
5 9 -T« 0 . sawSB 3 5 <nw»%\tnM9IL 3 3 Jri&i 
oTM9t$nSi:a:t>lC. K«^3 3S::ffUTA:^$n 
«:3tttA-7 5 7- 3 6 SaiaUTftftKH 2 6 
^n^. 5 3 a»ISia2 3®efcttn?%0. 5 4a»|![iS 
«7-i'2 4®l!ft«T*S. r®ffi®«|J«l4. ±8E^- 

[0 0 3 5] *SlliSfi"J®«iS.SgSH®8!lf^tC'P 
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1 ' 



(6) 

9 

RVt-^nrM 2 3 Ri^s^if 7-^7 2 4 

«:Wr-£>, as® 2 3RUmm^'7-i^ 2 4TH«L& 
[0 0 3 6] fi«> 2 3 *l»ttS[S3&7-i' 24© 

T^mmn2 s^m^r. mms2 stA^^n^^ 
tt09® (a) i.t^rm<iEm<DmiKt\tfsiiu^K ^ lo 
cr. mmmm3 5t/\-ys. 

7-3 6 $ffifflt;tl^ttR8i3gSfflVin«, SBi5&2 3^^^ 
ttffiSlf7-i'2 4*JiEffi(CifiH*^8lT$)oTt), ^It 
UfcJteT^JgMiaS 2 5 'sfllS^lCjg 0 , 2 6 IC 

A*Sn-5ifett09O (b) Ca^fJlKAffJtCfiita 

[0 0 3 7] -eUT. j:®09© (b) ic^-rj;5;i«i 

Ii»ffl31ge3 2TSSia2 3i:Kg«7-i'2 

4®ffi?5r^ffirn€:is»r^>tt'fc{c, «ijffliss3oic a? 

J:oT&BTnSlc«:5^fi5fi, 2 3 ^^.m^K^-i/ 2 4 
(C^S-r^>. ^■5bT> a5ffl2 3S:Sfi5§7-i?2 4© 

5t*^«-fn2:ftiJffllgB3 OTaff-r-SiQtcSKSLT'b 

[0038] C®<k5lr, *IIJi6««J©SBffl«gSH(i. 

rsD^^y h^0gi5rfiHGj§SB2 1 (a5iBie«F*si) 
WiEa5M^sfi2 1 m&tGm^m) jj^ns^ufc 

8?fii 2 3 RrXn >'^7^lC«BSnfcffiglF7-i' 2 4 50 
ST^Jg^fS 2 5 tTI^^(C«l?lCim86.5yj;* 51? 
©ja»8B2 6 (««*IU:) t, l»ET^Jg«jBj2 5|»3 
(CSaMSnfc/N-75 7-3 6Ry:sgBJgB3 5*^6.^ 

^nmmm^mt. wi2»«gB2 e (a»#a) ^r. 
2 3si5ttK^7-i' 2 4®&>!fs*js:-rsffl»e0iifta 

MJfefflSf*^ ^SfraEM 2 3 Rr;ftgS7-i' 2 4 ®ffi*t 
llirtBlifftjQagBS 2 -msf-Lit 

m^nm%\zmrsm^msi> 2 3 msi^^mv-i; 2 4o 

4 0lsllE-rnS:ttjE-r-5lt!l»SB3 0 (JiiE^®) tS: 
mXX\^^. w®gBtt»««4®SSW®ll!fi«iJ 

[0 0 3 9] *SliS««J®SJfpSISfiBtt. ±12^ 
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